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CHAPTER I 
INTRODUCTI ON 
Statement of the Problem 
The purpose o:f this study was to determine the effective-
ness of four standardized tests in predicting over- all success 
in various business education curriculums . The tests used in 
this study were : Stanford. Achievement Test--La.nguage Arts , 
Stanford Achievement Test- -Arithmetic , Pintner General Ability 
Tests--Verbal Series, and Pintner General Ability Tests--Non-
Language Series. 
Analysis of the Problem 
For purposes of this study, over- all success was defined 
as the four- year average of a student ' s high-school ma.rks and 
to-Jill be referred to as a grade-point average . In attempt ng 
to determine the degree of relationship between the tests and 
the school marks, this study was divided into subordinate prob-
lems: 
(l) To determine the relationship between the Stanford 
Achievement Test- - Language Arts scores and the grade - point 
averages o:f students enrol led in each of the :following groups : 
(a) bookkeeping curriculum 
(b) secretarial curriculum 
(c) clerical curriculum 
(d) retail sales curriculum 
(e ) total number of cases in the study 
2 
(2) To determine the relationship bett-Jeen the Stanford 
Achievement Test--Arithmetic scores and the grade - point aver-
ages of students enrolled in each of the groups listed in 
subordinate problem {1) . 
(3) To determine the relationship between the Pintner 
General Ability Test--Verbal Series scores and the grade -
point averages of students enrolled in each of the groups 
listed in subordinate problem (1) . 
(4) To determine the relationship between the Pintner 
General Ability Test--Non- Language Series scores and the 
grade-point averages of students enrolled in each of the 
groups listed in subordinate problem (1) . 
(5) To determine the relationship between a compo ite 
score, determined from the various individual scores of th 
four tests used in this study, and the grade- point aver ges 
of students enrolled in each of the curriculums listed in 
subordinate problem (1) . 
Delimitation of the Problem 
The data upon which thi s study was based were obtained 
from the Public School System of Yonkers, New York, and were 
the result of a testing program and a follow- up of high- school 
marks made by that community in the period 1942-45 . 1 The in-
formation selected for this study consisted only of the test 
1The study made in the Yonkers Public School System was 
sponsored by the World Book Co . , Yonkers on the Hudson, New 
York, and was directed by Dr w Walter N. Durost , Dir ector of 
the Test Division of World Book Co . 
...., 
-·· 
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scores and school marks of the students enrolled in the High 
School of Commerce 7 thus restricting the study to business 
education studentsv As this study was concerned with over- all 
or general success for the complete four-year high- school course, 
only students completing their four years at the High School 
of Commerce were chosen~ Drop- outs , transfers to other schools 
or communities, or students not completing the four years for 
other reasons wer~ eliminated . Also eliminated were students 
tvhose scores on the four tests were incomplete or missing .. 
Aft er fi nal screening , the population for this study came to 
186 cases . 
In delim ting this problem, it was necessary to make cer-
ta i n arbitrary decisions . By eliminating incomplete or missing 
cases , correlation coefficients were probably somewhat affected 
The cases thus eliminated were small in number however 7 and 
t was elt that the added facility gained by such elim nation 
f r outweighed the small possible effect that the omi sion 
would cause. I t is also recognized that students not com let -
ing the 'our - year high-school course are a possible fertile 
source of prognostic information· for the guidance counselor, 
although it is not the purpose of this study to investigate 
such an area. 
Justification of the Problem 
Contained in the forward of the American Council on 
du cation's Predicting Success in Professional Schools 
are the following pertinent statements about the importance 
of research on the significance of tests and test results: 
The development of standardized yardsticks in 
the form of psycholoeical tests needs no defense, 
although they need continuous exposition and des-
cription. But the accumulation of verified facts 
about the significance of tests for diagnosing 
ptitudes, selection of students, and for the choice 
of occupational and educational goals is a story 
that needs constant retelling~~ 
j , 
'+ 
Despite the fact that much research has already been com-
pleted in the field of educational prognosis, much more is 
needed to aid in the guidance of high-school students. Espe-
cially is t h s true in the field of business education where 
as recently as 1948 enrollments were rising faster than in 
any other field. Hardaway, in a review of prognostic research 
in business education, stressed the problem that increased 
enrollments will bring to the business education dministrators: 
Business education administrators are faced 
with a very real problem in the selection of stu-
dents for the vocational business courses. In the 
September 3, 1948 issue of the United States News 
and World Report, the prediction was made that the 
high-school enrollment in comrnercial studies this 
year would rise 56 per cent compared with 1946-47--
nearly three times the increase expected in any 
other subject field. If the actual figures approxi -
mate this!Denomenal prediction, the need for valid 
means of selection will have been greatly intensified. 2 
A review of the prognostic research in the business edu-
cation field reveals that emphasis thus far seems to have been 
1~tuit, D., Dickson, G., Jo~dan, T., Schloerb, Predicting 
Success in Professional Schools, American Council on ~ducation, 
George Banta Publishing Co., Menasha, Wisconsin, 1949, p . v . 
2Hardaway, Mathilde, "What Administrators Should Know 
About the Status of Prognosis in Business Educat i ontt, National 
Business Education Quarterly, vol. 17, December, 1948, P ~ 3le 
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placed almost exclusively on predic ting success in spec~fic 
subject areas ~ The sub ject of shorthand has had the greatest 
emphasis v.Ji th typew.r•i ting and bookkeeping follouine; close 
beh nd . 
Jltlany of the skills and abilities necessary for success 
in a bus iness atmosphere, whether in school or in actual busi-
ness , cannot be isolated and investigat ed like theattempts to 
do so in typewrit ing and the other subjects mentioned above w 
1 Harda'lrlay , in a review of prognostic investigations i n business 
education, noted the fact that i n certain areas , such a s cleri-
cal aptl tudes , there 1-Jas a paucity of research by educators 
be cause the di versity of tasks included under such a sub ject 
heading made i t impossible to isolate specific skills for 
investigation .. 
In vielv of these existing facts, it appeared to the t·rr i ter 
that an mporta.nt prognostic a.r·ea in bus i ness education had 
been negle cted-- the area of over- all or general success. In-
for1nat i on as to the prognostic value of tests or other measurine 
devi e s fo r over- all success in business edu cation curriculums 
could be a very important factor to the guidance counselor . 
Such information would enable him to evaluate the student's 
capabilities more a ccurately and thus help him in making wiser 
educational and vocational decisions . 
6 
CHAPTER II 
REVIEW OF RELATED LITERATURE 
This study was an endeavor to determine the prognostic 
value of certain intelligence and achievement tests in various 
business education curriculums in the high school. As the 
measure of success for the'study was based on teachers' marks 
in all subjects, academic as well as business, related litera-
ture in the general academic field will be reviewed. Also, 
as this study i s concerned with prognosis of success in the 
business curriculums, prognosis in specific subject areas 
pertinent to the business cur.r:tculums will be reviewed. 
Prognosti c Use of Intelligence Tests 
Although many devices have been used to predict success 
in scholarship, the instrument probably most used is still 
the intelligence test. In 1931, Pintner brought together a 
table of correlation coefficients showing the relationship 
between intelligence test scores and high- school marks . 
Pintner , remarking on the predi ctive value of these coeffi-
cients, stated: 
Most of these correlations lie between .4 
ana .S and this would seem to represent the ordinar y 
agreement between the usual group i ntelligence test 
and some composite or schoo l marksv This correlation 
is not high for purposes of predi ction but it shows 
the substantial agreement which ~exists between gen-
eral ability as measured .by our present tests and 
the rather unreliable school marks as allotted by 
various teachers ~ l 
lpintner , Rudolph, Intelligence Testing, Henry Holt & Co¥, 
New York, 1931, p . 284. 
., 
I 
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Pintner rurther stated or the importance or the intelli-
gence test in educational and vocational guidance: 
Intelligence tests are useful for general 
classification purposes and to some extent for 
educational and vocational guidance. As our high 
schools are at present, children with I.Q.'s be-
tween 90 and 100 will have great difficulty in grad-
uating. Those with I.Q.'s between 100 and 110 will 
be able to manage successfully the less abstract 
courses, and those with I.Q. 1 s above 110 will be 
successful in the more abstract academic work.l 
Proctor2 earlier reported in a comprehens-ive study that 
t he best way in which to arrive at an estimate of a given 
pupil's probable success in a specific subject area was to 
discover the general level of his intelligence. The manner 
in which mental test scores should be interpreted is suggested 
by Proctor: 
Standardized .mental tests may render invaluable 
service in the educational guidance of high-school 
pupils. Particularly will this be found to be true 
if the results of the mental test are interpreted in 
the light of other significant data, such as school 
marks made in previous grades, teachers' estimate of 
ability, and educational and vocational plans.3 
The largest single source of information pertaining to 
. . 
correlation studies between intelligence tests and teachers' 
1Ibid, p. 289. 
2Proctor, \iilliam M., "Psychological Tests and Guidance 
of High-School Pupils," Journal of Educational Research Mono-
f9~~h, Public School Publishing Co., Bloomington, Illinors;-
' p. 42 .. 
3rbid, p. 43. 
/ 
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marks was found to be St. John's1 work in which he summarized 
600 correlations reported in 42 published accounts. In this 
report are listed correlations between intelligence test scores 
and teachers' marks for general academic success and also for 
specific subject areas. The largest area within the group 
reported was that between intelligence test scores and teachers ' 
marks at the general secondary-school level; 263 correlations 
were reported, ranging from minus . 23 to an ~ of .90, with a 
mean ~ of .36. Correlations between intelligence test scores 
and specific subjects showed coefficients ranging from a mean 
of .10 {philosophy) to a mean of .46 (natural sciences). Three 
correlation studies were listed as between intelligence test 
scores and teachers ' marks in commercial studies. The mean 
coefficient for the three studies was listed as .24. 
Concerning co~relations between intelligence test scores 
and specific subjects of study, St. John2 reported another 
study as indicating that "higher correlations are found in 
the ' more academic' subjects and in those where 'traditional 
methods' are used, that correlations are less marked in 'drill 
subjects ' and i n academic subjects -v:here laboratory methods 
are used, and that they are less.marked in subjects where the 
teacher can hold his students to the task until it is mastered.tt 
lst. John, Charles E., . Educational Achievement in· Relation 
to Intelli~ence, Harvard University Press, Cambriage;-Mass., 
~30, p. 4 . 
2 . ~~ p. 43· 
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In a more recent study, Aaron1 summarized the results of 
24 studies which reported correlations bet~reen general high-
school achievement and a measure of intelligence . The cor-
relation coefficients ranged from .25 to .65 with a median of 
.4.8. These findings indicate that the relationships between 
high- school scholarship and intelligence measures at the 
present time are essentially the same as those found in earlier 
studies. 
Achievement Tests and Teachers ' Marks 
The use of achievement tests as a predictor of high-school 
scholarship was indicated by Wright2 who reported a correla-
tion coefficient of .65 between scores on the Indiana Composite 
Achievement Test and the average mark in fo ,..:tr subjects in the 
first year of high school . The sample used consisted of 339 
pupils from ten different schools . In the same study Wright 
compared the correlation results found between the scores for 
various different predictive measures and teachers' marks. 
The sample consisted of 54 pupils and the measure of success 
vJas the average mark in four subjects for the first semester 
of high school. The correlation coefficients obtained between 
the average mark in the four subjects and the predictive 
1As reported in "Prediction of General Scholarship" , 
Encyclopedia of Educational Research, Honro.e, . Walter S., Editor, 
The MacMillan-co., New York, 19SO, p. 881. 
2wright, W .. \v ., 11 The Development and Use of a Compos.i te 
Achievement Test,u Bulletin of the School of Education, 
Indiana University, vol. $, January, 1929,-pp. 71-77. 
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measures were: 
Indiana Composite Achievement Test .. 59 
Stanford Achievement Test .. 43 
Otis Self-Administering Intelligence Test . 39 
Teachers 1 final 8th grade marks • 74 
From these results, it may be noted that of the various 
different measures that were correlated with the cri ter.ia of 
scholarship, the intelligence test showed the lowest relation-
~hip, whereas the teachers' 8th grade marks showed the highest 
relationship. 
Ross and Hooks1 also concluded, when bringing together 
the re s ults of a .dozen studies containing a total of 33 correla-
t ions , that elementary- ~chool records offer a more reliable or 
consistent basis for the prediction of high-school achievement 
than any other available measure. In the conclusion to their 
study they state their .. findings ·.as to the validity of the 
grade-school record as a predictor of success: 
Data from this and other studies indicate (1) 
that the most vali d or truthful basis for pre -
dicting high- school achievement in the first year 
of senior -high school is a combination of factors 
from the pupil 's grade-schoo l record, including 
age, grade p regress, and attendance, as well ns 
t eachers' marks, the correlations averaging above 
~ 60; (2) that the grade-school record affords a more 
reliable or consistent basis of prediction than any 
other available, the correl ation in three widely 
scattered school systems showing remarkable stabil-
ity; an d (3) that without question the grade-school 
record of the pupil is the most usable or practical 
of' all ba ses for prediction, being available wherever 
cumulative records are kept, without cost and with 
a minimum expenditure of time and effort .. 
lRoss, Clay c .. , and Hooks, N .. T .. , "How Shall We Predict 
High- School Achievement", Journal of Educational Re s earch, 
vol .. 22, October, 1930, p .. 195. · · 
11 
In an earlier study, Ross1 stated that the correlations 
between the grade- school record and high- school achievement 
~ was sufficiently high to be significa.nt and that in most 
cases it was higher than the corresponding corr·elations between 
standard test scores and high- school achievement . He also 
concluded that the correlation be.tween the grade -school record 
and persistence in high school was fairly high and reliably 
consistent from year to year .. From the findings of this study, 
Ross concluded that t , best basis for predicting high-school 
achievement would seem to-.be a. canil:lination of three factors: 
(1) Intelligence test ratings as a measure of the pupil's 
natural endowment. 
(2} Ratings on standard achievement tests as a measure 
of thep.lpil's prerequisite academic preparation. 
(3) Teachers' ratings in the grade school as a measure 
of the pupil's attitudes and habits of charactera 
Other Prognostic Fac tors 
Among other researchers who have contributed to the knowl-
edge of predictive measures for secondary- school success has 
been Jordan, 2 who studied the res l t s from correlating four 
different intelligence tests w :i. th the same group and came to 
the conclu~ion that results derived from different mental 
lRoss, Cl~y Ce, The Relation Between Grade- School Records 
and High·-School Achievement , Teachers' College, Columbi.a Un ver~ 
sity, 1925, p . 70. 
2 Jordan, A. IJI., "Correlations of Four Intelligence Tests 
vJith G-rades", J ournal of Educational P~ychology , vol. 13, 1923, 
pp . '+19 - 29 ~ 
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tests do not vary significantly. Another contributor was 
1 Embree, who correlated honor-point ratio scores at the junior 
high-school level with those received at the senior high-school 
level in an endeavor to determine whether the various levels 
of I. Q. 1 s had a bearing on predictive. data. Although conclu-
sive evidence as to the ef£ect of various intelligence levels 
on predictive data was not found, Embree did find a high cor-
relation of .85 between the ninth-grade honor-point ratios and 
the senior-high honor-point ratios. 
A study by Ames2 on the factors related to high-school 
achievement reported a multiple correlation of .71 when using 
the Otis Intelligence Test raw scores plus a two-trait rating 
scale and a measure of high-school achievement. The two-trait 
rating scale was developed to measure persistence and attitude 
toward school. She drew the conclusions from her corre lation 
findings that the ability to conform to school situations was 
related t o school achievement and that the ability to succeed 
socially was not related to scholastic achievement . 
Prediction of Success in Bus iness Education 
A general review of related literature in the business 
education field reveals that most prognostic studies have been 
undertaken on the spec1£ic subject level rather than at the 
lEmbree, Royal B., "Prediction of Senior High-School 
Success at Various Levels of Intelligence", Journal of Educa-
tional Psychology, Februa.r,y, 1937, pp.Bl-91. - · 
2Ames, Viola, "Factors Related to High-School Achievement", 
Journal of Educational Psychologl, vol . 34, P ~ 229. 
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over-all achievement level . Hardaway1 reported in an over-all 
review of the prognostic efforts in business education: 
The greatest concentration of effort has been 
in the field of shorthand prognosis, stimulated un-
doubtedly by the high percentage of failures in this 
field.. Several _prognos.tic tests have been devised 
for the sole purpose of measuring the ability to 
learn shorthand ~ e .. The problem of predicting suc-
cess in learning to typewrite has received an amount 
of attention second only to that given to shorthand . 
According to Hardaway, over one hundred magazine articles 
dealing with prognosis in shorthand and typewriting exclusively 
have appeared~ As to the prognostic efforts in bookkeeping , 
·2 Hardaway further reports: 
The published evidence on attempts at predict-
ing success in 'the study of bookkeeping is rather 
old. Blackstone3 mentione d twelve investigations 
between 1915 and 1939 . Little seems to have been 
done in this field in the 1940's . Apparently more 
recent attention has been devoted to aptitude for 
college accounting. 
Again, Hardaway's report indicated that business educat-
ors have engaged in little research in the field of general 
clerical aptitude and the distributive subjects .. Some work 
has been done in this field , however, by psychologists and 
personnel workers in office and sales occupations. 
Among the studies and articles pertaining to prognosis 
of success in business education, two authors were noted who 
took a very negative attitude towards the value of prognostic 
lHardaway, 1'1athilde , "What Administrators Should Know 
About the Status of Prognos is in Bu siness Education" , National 
Business Education Quarterly, vol. 17, December, 1948 , p. 33. 
2Ibid, p . 33 . 
3Blackstone, E. G., "Prognosis tn Business Education'~ 
Business Education World, March, 1939, PP• 533-5368 
tests in this field. Selbyl likened the use of t ests for 
prognostic purposes to that of quackery in the medical field, 
basing his opinions on the lack of reliability of the measures 
he had come in contact with. 
Atkinson, 2 having a similar attitude, critized tests on 
the basis of their inadequacies: 
Final approval of any single testing device, 
so far developed is difficult to make because of 
inadequate norms, inadequat e standardization, in-
adequate directions to tester or examiner, ••• 
and many other negative limitations. 
A list of 40 well-known tests were included in Atkinson's 
article to which he applied the limitations listed in the 
statement above. (The lis t of 40 tests did not include those 
being used in thi s study.) Statistical data to substantiate 
the claims of both Selby and Atkinson were not included in 
either of their articles. 
Of a more statistical nature was the recent study of 
Dale , 3 who undertook to determine the prognostic value ·of the 
Chicago Test of Mental Abilities in relation to the achieve-
ment of business education pupils. This study was concerned 
with predic ting success in the subje ct matter fields of arith-
metic, typewri~ing, bookkeeping, and stenography, and ut i lized 
the test results and teachers' marks for 105 pupils. In the 
lselby, P. 0 .. , "Are Predictive •rest s Reliable", Journal 
of Business Education, vel. 17, October, 1941, p. 13. 
2Atkinson, Ros.s W., " Prognostic Testing i n the High-School", 
Balance Sheet, vol. 33 , Octobe1•, 1951, p. 64. 
3Dale, Dorothy M., The Prognostic Value of the Chicago 
Tests of Primar~ Hental Abrli ties, Master f s" Thesis, Boston 
univerSity, 194. · . 
/ 
I~ 
subject of shorthand, Dale found that correlation coef'ficients 
ranged from 931 to .77 when using the various parts and the 
total Chicago Test. The correlations between bookk~eping 
achievement test scores and the parts and total or the Chicago 
Test were as high ~, ~ 45, but on the average were somewhat lower . 
The highest correlation obtained between the Chicago Test , in-
cluding partial test correlations, and typewriting achievement 
was . 33 , which , according to Dale , was "at best but a slight 
positive tendencyn . In the conclusions to her study, Dale 
states some of the values to be obtained from the use of the 
Chicago Test : 
The varying individual scores of the group on 
the different tests of' the battery suggest that the 
Chicago Tes ts do have , as their authors claim, some 
dls~gnostic value.. The results obtained in this study 
reveal certain variations in pupil strengths and 
weaknesses in the different primary mental abilities 
that are substantiated by pupil achievement j or1la.ck of achievement , in corresponding subject areas . 
Another re cent study 1-1as made by Van Slyke, 2 who investi - . 
gated . the prognostic values of a series of tests in predict -
ing success in advanced accounting courses at t he college level. 
The tests used in his study wer•e the Cali fornia Short Form 
Test of Nental Haturity, the Nelson- Denny Reading Test, the 
Ivlichigan Vocabulary Profile Test., the Hinnesota Paper Form 
Boar Test, the Kuder Preference Record~ and the Science 
Research Arithmetical Reading Test . The smaple used in his 
1Ib1d;r P ~ 49 
2van Slyke, Thomas G. , ! Study 2r Certain Tests and~­
binations Ther·eof as Predictive Measures of Success in Advanced 
Accounting Cours~a at ~ College of Business Administration, 
Master's Thesis , Boston University; 19~7-
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study consisted of 92 students majoring in accounting at the 
College of Business Administrat lon, Boston University . From 
combinations of the prognost ic data, Van Slyke computed 15 
correlation coefficients whi ch ranged from . 146 to . 384. It 
\~as noted that even the highest of the correlation coefficients 
obtained in this study indicated but a low positive relation-
ship .. 
In the same study , Van Slyke computed critical ratios to 
determine the significance of difference between high and low 
a chievers for each of the tests and combinations used in the 
correlation computations ~ Eleven of the 14 criteria used 
differentiated between h gh and low achievers to a significant 
degree . 
Sununary 
Many devices have been u sed to predict success in scholar-
ship . Foremost among these device are the intelligence tests , 
the achievement . tests , and a record of the student 1 s pa.st 
a chievement, usually in the form of teachers' marks . The val-
idity of these devices as predictors of scholastic success 
has long been a question in the mind of educators; many studien 
to determine such validity have been .made . The majority or 
studies reported are those in which the conventional correla -
tion techniques have been used to determine the predi ctive 
efficiency of various factors . 
From the r·esults of the studies reviewed in this chapter , 
it appears that the devi ces having the highest correlation with 
achievement measures , in order of their predictive efficiency 
17 
are {1) teachers' marks in past grades, (2) achievement test 
scores , and (3) intelligence test resultse The predictive 
value of different measures is generally represented by coef-
1 t'icients of between .. 40 and .,60. Hos t authors writing in the 
prognostic field however, warn against the use of a single 
device or measure· for guidance purposes because of the influence 
that personality and other non-measurable factors have on high-
school achievement. 
In the business education field, prognostic research has 
been noteworthy in the subject matter fields of shorthand, 
typewriting, and bookkeeping, although no one measure has been 
developed or indicated to have high predictive efficiency in 
any of these subjects . 
. lMonr~e , Walters ., Editor, "Prediction of General 
Scholarship' , Encyclopedia of Educational Research, 1950 
Edition, The MacMillan Co.,~ew York, 1950, p . 882. 
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CHAPTER III 
PROCEDURES 
The following procedures were followed in determining 
the effectiveness of certain standardized tests for predict-
in<,. over- all success in various business education curriculums .. 
(1) The data , in the f orm of test scores and school marks, 
were exam ned and screened for incomplete or missing information . 
Only the data from students with complete information were used 
in this study . 
(2) The Otis Normal Percentile Chartl was utilized to find 
scores for the raw achievement measures that were comparable 
tot he core s of the prognostic measures . Each case in the 
study was given a derived comparable achievement score. 
(3) The data, in the form of test scores and school marks, 
Jere analyzed through statistical correlation and the results 
t · bulated. 
(4) A composite score to r epresent the four test scores 
used in the study was determined foreach case .. The median of 
standard scores for the four tests was chosen for such a com-
posite score . 
(5) The composite scores determined in (4) were correlated 
through statisti cal means with the achievement data . 
(6) Tabulated results were i nterprete d and reported in 
detail .. 
lot is , Arthur, Normal Percentile Chart,. lrlorld Book Co . , 
New York, 19)8 .. 
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Explanation of the Procedures 
Source of the data. The data for this study were ob-
tained from the Yonkers Public School System, Yonkers, New 
York, and were the result of a testing program and a follow-
up of high-school marks made in that community in 1942-45. 
Only the data of students attending the High School of Gon~erce 
were used in this study . 
Nature of the _prognostic data . The data made available 
for this study consisted of scores on four standardized tests 
and a record of the high-school marks of students that had 
taken the tests~ - Brief descriptions of the tests used in 
this study are as follow: 
(1) Stanford Achievement Test--Arithmetic, Kelley, T ~, 
Ruch, G .. , and Terman:L ., World B!od k Go., Nevi York, 1 41~ 
The Stanford Arithmet ic Test i s designed to measure the impor-
tant knowledges , skills, and understandings commonly accepted 
as desirable out comes in this subject area. The test consists 
of two subtests, arithmetic reasoning and arithmetic computa-
tion. The arithmetic reasoning section purports to test a 
combination of arithmetic informationt ability to read~ the 
thinking aspects of problem solv ing, some ability in computa-
tion and other factors, which are merged into one score. The 
a rithmetic computation subtest purports to measure proficiency 
in the computational skills. 
(2) Stanford Achievement Test--Language Arts , Kelley, T., 
Ruch, G. 11 and Terman; L., \t/orld Book Go., New York, 1941 . 
This test, simi lar to the Stanford Arithme tic Test,. is intended 
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to measure the important knowledges, skill~ and understandings 
commonly acceptable au desirable outcomes in this subject area ~ 
The Language - Arts Test is comprised of four subtests, intended 
to measure reading, language, and spelling ~ Reading is meas -
ured by means of two tests . Language and spelling are each 
measured by a single test . I n the Stanford Achievement Tests , 
both ari thme:tic and language - rts, all raw s cores are iin .. meaiately 
translated into equated scores. These equated scores act as 
a kind of universal language by means of which the separate 
tests of all forms are made comparable . 
{3) Pintner General Abil itX Tests--Verbal Series , Inter-
mediate, Pintner, Rudolph , World Book Co w, New York, 1938~ 
This instrument was deve loped to measure general intellectual 
ability or aptitude . The te s t is essentially verbal i n nature , 
requiring an understand. ng of language ~ Eight different aspects 
of general mental ability are measured through the followin 
subtests : vocabulary, logical selection, number sequencv, 
best answer , classification, opposites, analogies , and ar ith-
met ic re asoning ~ Insurance of a high de gree of validi ty is 
claimed for this test because of the wide sampling of the traits 
which comprise general mental abili ty ~ The test manual advises 
the us e of the median of the standard scores of the eight sub-
tests as the most satisfactory basis for the assignment of men-
tal ages and intelligence quotients . 
(4) Pintne~ General Abilitz Tests--Non- Language Serie s, 
I ntermediate , Pintner, Rudolph, World Book Co a, New York, 1941~ 
This test was devised to test general intellectual ability 
that utilizes no verbal situations, that measures mental : · 
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functions independently of word knowledge and facility, and 
that may even be administered independently without the use 
of language ~ The test, made up wholly of material of a 
diagramrnati c nature, contains six subtests: figu:ne dividing, 
reverse drawing , pattern synthesis, movement sequence, manikin, 
and paper fol ding. These subtests were developed in an endeav-
or to s e cure r elatively independent measures of a variety of 
space reasoning , and perceptual abilities , independent of the 
langu age factor . The single test score on this tes t i s deter-
mined by conv~, rt ing each of the raw scores of the s ubtests to 
standard score s and using the median of such scores ~ As this 
test was st ndardized on a population of known ability· in 
terms of the Verbal Test, the r·esul ts of this test and the 
Verba l Test are comparable . 
Nature of the achievement data. Information pertaining 
to the achievement record of each individual student included 
in the study was made ava lable in the f orm of .?~" by 8!" 
cards Information obtained from these cards for this study 
include d the curri culum and subjects of each student, the 
numerical grade s for each subject taken, and a computed grade -
point average of t .hese grades~ A sample copy of the 5-~" by 8~" 
cards used in t his study may be found in the Appendix. 
Marks in the High School of Commerce were computed on a 
basis of 1-100. A mark below 70 was considered failing . Of 
the 186 cases used in this study, there was only one cas e 
where the over-all grade - point average fell below 70. The 
actual range of students 1 grade-point averages was from 68 . 90 
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to 93.21 as determined from the grade cards. 
Also indicated on the .5!tt by 8~" cards was the curricu-
lum that the student was enrolled in--bookkeeping, secretarial, 
clerical, or retail sales. This information was used in group-
ing the cases into the various curriculums and then using each 
curriculum group as a separate entity in correlation studies 
with the test data. A copy of the subjects offered in each of 
the business curriculums may be found in the Appendix. 
Screening of the data. The first step in the procedures 
of this study was to examine the data to determine those cases 
that fell within the scope of this study. In order to have 
all data pertinent to each case in one place, each student's 
grade card was stapled together with his test card. All cards 
with incomplete or missing data were then withdrawn. The 
principal reasons for data being incomplete were: (1) absence 
when tests were taken, (2) school drop-outs, and {3) transfers 
to other communities or schools where data were not made avail-
able. After final screening, the total nlli~ber of cases was 
reduced to 186 and was comprised of: bookkeeping curriculum, 
44 cases; secretari.al curriculum, 52 cases; clerical curriculum, 
77 cases; and retail sales curriculum, 13 cases. 
Refining of the data. An examination of the score limits 
and ranges of the four tests indicated that the scores of the 
four tests were roughly comparable among themselves. The grade-
point averages however, were on quite a different scale. As 
it was deemed iiilportant to have a comparable scale on all 
measures, prognostic and achievement, for purposes of visual 
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analysis of the scatter diagrams, the grade point averages 
were converted into scores comparable to the Pintner Verbal 
Test. The Otis Normal Percentile Chart was used for the con-
version . A line of relationship w-ras plotted between various 
points for each of the two measures on the percentile chart 8 
The grade- point average scores were then converted to the com-
parable Pintner Verbal scores and the converted scores then 
assigned to each of the cases in the study . As the test scores 
were already roughly comparable among themselves, the result -
ing derived scores forthe grade-point averages became roughly 
comparable to all test scores . 
~alysis Q£ the data.. The method used for determining 
the relationship that existed between the prognostic measures 
and the achievement measures was as follows: . 
(1) The Pearson product- moment coefficient of correlation 
was computed. To facilitate matters in the pomputation of 
the correlation coefficients and to afford a scatter diagram 
for purposes of visual analysis, the Durost- \valker Correlation 
Chart1 was employed fort he statistical work .. A copy of the 
chart may be found in the Appendix, and a description together 
with directions for use may be found in Walker 1 s Elementary 
Statistical Methods ~ 2 
( 2) In order to determine the reliability o.f' the correla-
tion coeffi cients , the standard error of each !: lvas determined, 
lnurost, Walter, and \-..ialker , Helen, Dur6st-~valker Corr.ela-
tion Chart, World Book Co .. , New York, 1937~ ' 
2wa.lker , Helen, Blementary Statistical Nethods, Henry 
Holt and Co ~ , New York, 1943, pp. 321- 324 .. 
in the manner suggested by Guilford as follows: 
We therefore set up the hypothesis that the 
two variables as measured are not correlated, that 
the true r equals zero in our population. We ask, 
then, how-likely is an r as large as the obtained 
one or larger in samples from this population. 1 With a true £of zero, the formula ~O be comes: 
1 O::r 0 ( Standard error ) = ;=;;::=:::;=-N - 1 
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Continuing Guilford ' s method for de termining the reliabil-
ity or significance of a correlation coefficient , 2 the standard 
error as obtained above is divided by the correlation coeffic-
lent to obtain a ratio, co~monly referred to as a t ratio . 
1'he significance of the coefficient in question is dependent 
on the t ratio and the degree s of freedom of the sample- -
degrees of freedom 'for this formula being the number of ca ses 
in the sample minus two. For significance or reliabilityj a 
correlation coefficient must have a minimum t ratio dependent 
upon its degrees of freedom ; the smaller the degrees of freedom, 
the l arger the t ratio must be to indicate signif icance. 
Guilford's Table D, consisting of the minimum required t ratios 
at various levels of degree s of freedom, was used for deter -
mining such significance . 
In order to indicate more clearly how interpretations 
were maO.e, Table I was constructed from the data given in 
Guilford's Table D ~ Shown in the table are the degrees of 
freedom computed for each of the groups ... mployed in this study 
1~~ilford~ J ~ P., Fundamental Statistics in Psycholog~ 
and Education, McGraw-Hill Book Co. , New York,~942, p. 21 • 
2rbid, pp . 21o-211 . 
\. 
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' . 
and the minimum ! ratios necessary at these degrees to indicate 
correl tion significance-- at the 5 per cent and the 1 per cent 
level of confidence . 
TABLE I 
l~IlU]\-IUH t R.t\TIOS NECESSARY FOR SIGNIFICANCE OF CO RREL TION 
T THE 5 PER CENT AND THE 1 PER CENT LEVEL OP' CO NFIDENCEl 
Confidence Degrees of Freedom 
l 
5 
Level 42 50 75 11 184 
per cent 2 .. 70 2 . 68 2 .. 64 ).11 2 . 61 
per cent 2 . 02 2 . 01 1.99 2 . 20 1 .. 98 
The degrees of freedom i n this table are rep-
resentative of the various business curriculums 
used throughout this study . The bookkeeping cur-
ricn1um is represented by the 42 degrees of' f'ree dom , 
the secr·etarial curriculum by the 50, the clerical 
curriculum by the 75 ) and the retail sales curricu-
lum by the 11. The t otal number of cases is rep-
resented by the 184 degrees of freedom .,; 
(3) The measure used to indicate the predictive efficiency 
of the correlation coeffic ents was the index of forecasting 
efficiency , obtained by computing the coefficient of alienation 
and from that the desired index ntunber . Guilford2 defines the 
index of forecastinr efficiency tt ~s " " .. the percentage redu.c-
tion in errors of prediction by reason or correlation between 
two var iableE ." The formulas for determ:l.ning these figures, as 
1Figures for this table were interpolated from Guilford's 
Fund&~ental Statist ics in ~sxchology and Education, Table D, 
p. 323. 
2 Ibid, pp. 222- 223. 
given by Guilford) are as follows: 
Coefficient of alienation: 
k == Lf1 - r 2 
Index of f orecasting efficiency : 
E = 100 (l - k) 
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Twenty- one statistic 1 correlations were computed f or 
this study . The presentation and interpretation of these 
correlation resul ts may be fou _d :n Chapter . IV~ The summary 
and findings of the study, based on the correlation results , 
may be found in Chapter V. 
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CHAPTER IV 
ANALYSIS A~~ INT~RPRET TION OF TijE DATA 
In presenting and interpreting the data in this study, 
cognizance · s given to the warnings of many of thew ri ters 
of statistic l texts concerning the interpretat ion of cor-
relation coefficients . Guilford, 1 cautioning the reader on 
the interpretation of correlation coefficients , states, "The 
coefficient of correlation is purely relative to the circtun-
stances under which it was obtained and should be interpreted 
in the 1 ght of those circumstances; never, certainly in any 
absolute sense ." 
Likewise , McNemar2 states, 11 The size of an obtained r 
depends upon several specific conditions , and even thou,sh it 
is not always essential that corrections be applied, the in-
vestigator mu t forever be· on the lookout for correlations 
which deviate from their ' true' value because of the operation 
of disturbers . 11 
Accordi ng to Walker ,3 nseveral different bases exist for 
interpreting the size of a coefficient of correlation , and 
some confus ion has arisen because a coefficient which m ght 
be called 1 l arge 1 in one connection would be considered •small ' 
in another. To draw up a numerical scale and to say that 
lGuilford, Joy, P., Fundamental Statistics in Psychologz 
and Education, J' cGraw- Hill Book Co ., New York, 19Ij:2, p . 220. 
2McNemar, Quinn, Psychological Statistics , J ohn Wiley and 
Sons, New York, 1949, p . 12!. 
3walker, Helen M., Elementary Statistical Methods , Henry 
Holt and Co ., Ne~J York , 1943, p .. 246 .. 
coefficients in one particular range are large, in another 
neglible, only adds tot his confusion. " 
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Bearing in mind the above statements , the writer has set 
fo rth the results of the correlation studies and the obtained 
interpretat ion data in tables . Interpretation from these tables 
was made on a practical and lim ted basis. 'The questions to 
be answered from an ana ysis of the data were , Does a signifi-
cant relationship exist between the particular test and the 
a chievement data being studied? and if so, Does the relation-
ship appear to be high enough to warrant the use of the test 
s an aid in determi ning whether a student is likely to succeed 
the particular curriculum? 
Statistical Analysis of the Da a 
Relationship between the Stanford Language Arts Test 
scores ~ grade - Point averages . Shown in Table II are the 
coefficient of correlation (r) , the standard error (SE) , the 
t ratio (t), and the index of forecasting efficiency (E), for 
each of the correlations between the Stanford Language Art 
Test scores and the grade - point averages of the variou busi-
nA~s education groQps used in this study. 
The correlation coefficients were all positive and ranged 
from . 228 to . 530 a The coeffic i ents obtained between the test 
scores and the grade - point averages of the various groups were: 
bookkeeping curriculum, .. 543; s.ect>etarial curriculum, . 530; 
clerical curriculum j ~ 430 ; retail sales curriculum, v228; and 
the total nu."Tlber of cases, • 622 . 
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TABLE II 
CORRELATION BETWEEN STANJ?ORD LANGUAGE ARTS TEST SCOP-ES AND 
GRADE- POINT AVERAGES OF BUSINESS EDUCATION STUDBNTS 
N r SE t E 
Bookkeeping Curriculum 44 . 543 . 152 3-54 16 . 0 
Secretarial Curriculum 52 . _530 . 139 3. 81 1.5 . 3 
Clerical Curriculum 77 .. ~.JO . 111+ 3. 77 9 ~ 7 
Retail Sales Curri culum . 13 .. 228 . 277 .ez 2.7 
Total Number of Cases 186 .622 . 073 8 . 52 21 . 7 
A comparison of the t ratios from Table II with the min-
umum required 1 ratios for correlation significance, as shown 
in Table I of Chapter III, indicated the reliability or lack 
of reliability of the correlation coefficients obtained between 
the Stanford Language Arts Test scores and the grade- point 
averages of the various business education groups . The com-
parison indicated that the t ratios of all correlation coef-
ficients are high enough to be significant at the 1 per cent 
level of confidence except the correlation computed between 
the test scores and the grade -point averages of the retail 
sales curriculum. The coefficient from the retail sales group 
was not significant at either the 1 per cent or the 5 per cent 
level of confidence . 
The index of fore casting efficiency (E), as shown in 
Table III, varied considerably , r~nging from 2 .7 to 21 . 7. 
The forecasting efficiency for the Stanford Language Arts Test 
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was highest, 21.7 per cent, when predicting over-all success 
in the bookkeeping curriculum, and lowest when predicting 
success in the retail sales curriculum. 
TABLE III 
CORRELATION BETWEEN STANFORD ARITHr1ETIC TEST SCOHES AND 
GRADE-POINT AVERAGES OF BUSINESS EDUCATION STUDENTS 
N r SE t E 
Bookkeeping Curriculum 44 .481 .152 3.16 12.3 
Secretarial Curriculum 52 .367 .139 2.64 7.0 
Clerical Curriculwn 77 .527 .114 4.62 1,5.1 
Total Number of Cases 186 .560 .073 7.67 17.2 
Statistical relationship between the Stanford Arithmetic 
Test scores an~ grade-point averages. The correlation coef-
ficients indicating the relationship between the test scores 
and the grade-point averages of the various business education 
groups, as shown in Table III, were all posit:tve and ranged 
1Guilford, £2· cit., p. 223. 
Jl 
from . 367 t o a560. Due to the small number of cases in the 
retail ales curriculum, it was not used as a separate study 
for the computation of correlations with this test nor with 
either of the two Pintner tests . Of the four groups that were 
correlated with this test (Stanford Arithmetic), the coefficient 
obt a ined when using the total number of cases was highest with 
an £ of . 560. The coefficients as obtained between the test 
scores and the grade - po nt avera es of the other groups were : 
bookkeeping, . 481 ; secretari al , .367; and clerical, a527. 
A comparison of the ! ratios in Table III with the mini-
mum required! ratios for significance, as shown in Table I, 
indicated that the t r atio for the secretarial group was sig-
nificant at the 5 per cent but not the l per c nt level of 
conf idence a The t ratios of all other correla tion were found 
to indi cate correlation significance at the l per cent level . 
The forecasting efficiency, as indicate d b~r .:::! in Table III , 
ranged from 7.0 per cent to 17 . 2 per cent . Although these 
forecasting effi e .n.,ie appear small , Guilford ' s estimate of 
5 per cent efficiency for the average unsystema tic interview 
i ndi cate s that this test has some value in aiding the guidance 
counselor in predict ive work. 
Relation.hip between the Pintner Verbal Te~t and grade-
point averages . The relationship between the Pintner Verbal 
Test and grade - point averages of the various business education 
groups is shown n Tab le IV. The correlat on coefficient were 
all pos i t ive and ranged from . 318 to ~ 564 . The coeffi jents 
a s obta ined between the test scor es and the grade - point averages 
~ ·.t 
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of the various groups were :· bookkeeping curriculum, . 564; 
secret ·,rial cur1•iculum, .415; clerical curriculum, .318; and 
the total number of cases, .516. With the exception of the 
corre lation coefficient obtained between the test scores and 
the grade-point averages of the secretarial curriculum, the 
coefficients shown in Table IV fell w:i;thin ' the .40 to .60 
range t hat has usually indicated the predictive value of 
intelligence measures. 
TABLE IV 
CORHELATION BET\·mEN PINTNER VERBAL TEST SCORES ,A ND 
GRADE-POINT AVERAGES OF BUSI NESS EDUCATION STUDENTS 
N r SE t E 
Bookkeeping Curriculum 44 .564 .152 3.71 17 . 4 
Secretarial Curriculum 52 .415 . 139 2.99 11.4-
Clerical Curriculum 77 .318 .114 2.79 5.2 
Total I·Tumber of Cases 186 .516 .073 7.07 . 14.4-
All of the correlation coefficients shown in Table IV 
\vere found, upon examination of their respective t ratios , 
be significant at the 1 per cent level of confidence. 
to 
Forecasting efficiencies, as represented byE in Table IV, 
ranged from 5. 2 per cent to 14.4. per cent for the Pin tner Ver-
bal Test. The highest forecasting efficiency for this test, 
14.4 per cent, was found to be in the bookkeeping curriculum, 
1-1hereas the lowest forecasting efficiency, 5.2 per cent, was 
found to be in the clerical curriculum. 
TABLE V 
CORRELATION BETloJEEN PINTNER NON-LANGUAGE TEST SCORES 
AND GRADE-POINT AVERAGES OF BUSINESS RDUCATION STUDENTS 
N r SE t E 
Bookkeeping Curriculum 44 .186 .152 1.22 1.8 
Secretarial Curriculum 52 .311 .139 2.24 .s.o 
Clerical Curri culum 77 . 324 .114 2.84 .s • .s 
Total Number of Cases 186 .409 .073 5.60 8.7 
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The correlation coefficients, indicating the relationship 
between the Pintner Non-Language Test scores and the grade-
point averages of the various business education groups shown 
in Table V, were all positive and ranged from .186 to .409. 
The coefficients, as obtained between the test scores and the 
grade-point averages of _the various group~were : bookkeeping 
curriculum, .186; secretarial, . 311; clerical curriculum, .324; 
and the total number of cases, .409. These coefficients were 
lower, on the average, than the coefficients obtained between 
any of the other prognostic measures and the grade-point aver-
ages used in this study. 
Examination of the t ratios indicated: that the correlation 
between the Pintner Non-Language Test scores and the grade-
point averages of the bookkeeping curriculum was not signifi-
cant at either the 5 per cent or the 1 per cent level of con-
fidence ; that the correlation between the test scores a nd the 
grade-point averages of the secretarial group was significant 
at the 5 per cent level but not the 1 per cent level of 
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confidence; and that the correlations between the test s cores 
and the grade- point averages or both the clerical group and 
the total number or cases were significant at the 1 per cent 
level or confidence . 
Forecasting efficiencies for this test were lo~ , ranging 
from 1.8 per cent for the bookkeeping curriculum to 8 ~ 7 per 
cent for the total number of cases . In the light of the low 
correlation results obtai ned between the Pintner Non- Language 
Test scores and the grade-point averages or the various busi-
ness education groups , it seems doubtful whether this test 
would be of much value in prediction work . This seems espe -
cially true · when other intelligence measures are available 
that have indicated much b e tter prognostic values . 
Statistical relationshin between ~ composite score or 
the ~ tests used in this studx and grade - point averages . 
Shown in Table VI are the correlation coefficients and the 
interpretation data obtained from the correlation of a com-
posi t e score of the four tes t s used in this study (Stanford 
Language Arts, Stanford Arithmetic, Pintner Verbal , and Pintner 
Non- Language) and the grade - point averages of the various busi-
nes s education groups used in thi s study . The composite score 
was obtained by converting all test scores to standard scores, 
with a mean of 50 and a standard deviation of 10 , and using 
the median of the standard scores as the composite score for 
each case .. 'rhe coefficients, as shown in Table VI , are al l 
positive and range f rom . 411 to .. 616 . The coeffi c ients , as 
obtained between the composite scores and the grade-point 
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averages of the various groups were : bookkeeping curriculum, 
.,526; secretarial curriculum, . 411; clerical curriculum, .523; 
and the total number of cases, .616. 
TABLE VI 
CORRELATION BETWEEN COMPOSITE TEST SCORES AND 
GRADE-POINT AVERAGES OF BUSINESS EDUCATION STUDENTS 
r SE • t E 
Bookkeeping Curriculum 44 .52.6 .1,52 3.46 15 . 0 
Secretarial Curriculum 52 . 411 . 139- 2.96 8 . 8 
Clerical Curriculum 77 . 523 .114 4.59 14 . 8 
Total Number of Cases 186 .616 .073 8.44 21 . 2 
All of the correlation coefficients shown in Table VI 
were found, upon _examination of their respective! ratios, to 
be significant at the 1 per cent level of confidence. 
The forecasting efficiencies ranged from 8.8 per cent 
to 21.2 per cent for this 1~omposite testn. The hig~est fore -
casting efficiency, 21.2 per cent, was found to be in the 
total number of cases, whereas the lol-Jest forecasting ef'ficiency, 
8 ~ 8 per cent, was found to be in the secretarial curriculum. 
Summary of Correlation Coefficients 
Shown in Table VII are the coef'ficients obtained from 
all correlations computed in this study. There are 21 coef-
ficients listed in the table, computed between five dif'ferent 
prognostic measures and grade-point averages of' students in 
TABLE VII 
SID-1l'IJARY OF CORRELATION COEFFICIENTS BETWEEN 
STANDARDIZED TEST SCORES AND GRADE- POINT AVERAGES OF BUSINESS EDUCATION STUDENTS 
Stanford Language Arts 
Stanford Arithmetic 
Pintner Verbal 
Pintner Non- Language 
Composite 
Number of Cases 
Bookkeeping 
Curriculum 
. 5L~3 
. 481 
.564 
.186 ~-
.526 
44 
Secretarial 
Curriculum 
. 530 
. )67 ~f 
. L~l5 
. )11 -:H~ 
. 411 
52 
Clerical 
Curriculum 
·~-30 
.527 
.318 
.324 
. 523 
77 
Ret. Sales 
Curriculum 
.228 
---
---
---
---
13 
Total No. 
of Cases 
.622 
. 560 
. 516 
. • 409 
.616 
186 
~ r Correlation coefficient was not significant at the 5 per cent nor the 1 per cent 
1evel.of confidence. 
~~~ Correlation coefficient was not significant at the 1 per cent level, but was 
significant at the 5 per cent level of confidence. 
Corre l at i on coeffic i ents not starred were s i gn i f icant at t he 1 per cent leve l of 
c on f idence . 
w 
0" 
.. 
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various business education curriculums. 
CHAPTER V 
SU~~RY AND CONCLUSIONS 
This study was undertaken to determine the effectiveness 
of four standardized tests in predicting over-all success in 
various cornmercial curriculums. The tests used in this study 
were: St nford Achievement Test--Language- Arts , Stanford 
Achievement Tes t--Arithmetic, Pintner General Ability Tests--
Verbal Series, and Pintner General Ability Tests--Non-Language 
Series . To facilitate the solving of this problem, it was 
broken down into five subordinate problems, the first four 
subordinate problems concerned with the effectiveness of each 
of the four tests being used, ~nd t he fifth subordinate prob-
lem concerned ~-vi th the effectiveness of a composite score of 
the same four tests~ The basic data upon which this study 
was based were the test scores and high-school grades of 186 
students from the High School of Commerce; Yonkers, New York, 
and were the result of. a study made by that community in 
1942-45. The 186 cases used in t he study, ·. when divided into 
the curriculums they had taken within the school, were: 
bookkeeping curri culum, 44 cases; secretarial curriculum, 52 
cases; clerical cur ri culum , 77 cases ; and r~tail sale s cur-
ri cu lum, 13 c ases ~ The definition of over-all success for 
this study was the four-year average of a student's high-
school marks and was referred to as a gr ade-point average . 
'J ' 
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Limitations 
Limitations of this study included : 
(1) The study was concerned with over- all success rather 
than specific course or sub ject success . All subj'ects taken 
by each student were included in the final achievement measure . 
(2) The number of cases included in some of the samples 
were small . Although the total population was 186 cases , this 
was comprised of smaller curriculum samples of 13, 44, 52 , 
and 77 cases~ 
(3) The r ndomness of the sample was affected by the 
elimination of the incomplete cases . 
(4) Th samples used t1ere not truly random . All cases 
u~ed in the study came from one schoo , and thus the results 
cannot be sa d to apply unequivocably to all similar groups 
elsewhere . 
( 5) By using teachers 1 marks as the basis of the achieve -
ment data, certai n non- ob jective factors were likely to affect 
these achievement figures . 
(6) No allowance was given for non- a cademic factors that 
might have had an effect on the te.st scores or the achievement 
measures 
(7) The statistical treatment of the data was limited 
to the computat i on of simple correlation coeffic ients, stand-
ard errors, ! ratios, and indices of forecasting efficiency. 
Further treatment of the data might well include the comnuta-
t ion of multiple correlations and regression equations to 
better determine the predictive value of the tests or combina-
tions of the tests. 
Summary of the Findings and Conclusions 
An analysis of the data contained in Chapter IV indicates 
the following findings and conclusions : 
(1) A significant relationship a t the 1 per cent level 
of confidence was found in seventeen of the twenty-one cor-
relations computed between the prognostic and achievement 
measures. Of the four correlations not considered significant 
at the 1 per cent level of confidence, two were considered 
significant at the 5 per cent level and two were not considered 
significant at either the 1 per cent or the 5 per cent level 
of confidence. 
(2) The Stanford Language-Arts Test correlated generally 
higher with the grade-point averages of the business education 
groups than did any of the other tests used in this study. 
Eliminating the retail sales group from consideration because 
of the small number of cases contained in it, this test showed 
a very significant positive relationshi p to all of the group s 
wi th which it was correlated. The correlation coefficient s 
range d from .430 with a forecasting efficiency of 9.7 per 
cent to .622 with a forecasting efficiency of 21.7 per cent . 
Upon consideration of Guilford's statement1 that the average 
unsystematic interview yields only a forecasting efficiency 
1Guilford, Joy P., Fundamental Statistics in Psychology 
and Education, McGraw-Hill Book Co., New York, I942, p . 223. 
L· ' 
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of 5 per cent, it seems reasonable to conclude that scores 
from this test could be of definite use, when combined with 
other information, to the guidance counselor for predictive 
use . 
(3) The Stanford Arithmetic Test correlated somewhat lower 
on the average with the grade-point averages of the various 
bu siness education groups than di d the Stanford Language-Arts 
Test. All correlations -v.rere positive and, with the except ion 
of the corr elat ion between the test scores and the grade-point 
averages of the secretarial curriculma, were significant at 
t he 1 per cent level of confidence. The correlation between 
the test scores and the grade-point averages of the secretarial 
curriculum was significant only at the 5 per cent level of 
confidence. Despite the gene~al lower correlation coefficients 
found between this test and the achievement data than found 
when using the Stanford Language - Ar t s Test, this test did 
show the highest relationship of any of the predictive measures 
used in t he study to the grade-point averages of the cle r ica l 
curriculun1. The correlation coefficient indicating the rela-
tionship was . 527 and the fore cast ing efficiency for this 
test in t he clerical curriculum was 15.1 per cent. The range 
of corr elation coefficients between t his test and the grade-
point averages of the various business education groups was 
from .367 wi th a forecasting efficiency of 7.0 per cent to 
.560 with a fore casting efficiency of 17.2 per cent. In the 
light of t hese findings, resul ts from this test would appear 
to be of some aid to the guidance counselor in predictive work . 
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(4) The Pintner Verbal Test showed a significant positive 
relationship at the l per cent level of confidence to all of 
the business education groups with which it was correlated. 
Of the prognostic instruments used in the study, this test 
correlated highest with the grade-point averages of the book-
keepine curriculum. Despite these facts, however, the cor-
relation coefficients were not high, ranging from .318 with 
a forecasting efficiency of 5.2 per cent to .564 with a fore-
casting efficiency of 17.4 per cent . Of the two intelligence 
measures used in the study, this appeared to be the best in 
terms of predictive ability in the business education curricu-
lums. The results obtained from correlating this intelligence 
test with the measures of scholas t ic achievement in the busi-
ness education curriculums are close t o the results obtained 
in other research studies where the c0rr elntion coefficients 
between intelligence measures and gen er a l scholastic achieve-
ment range from approximately .40 to .60 . As a test of gen-
eral intelligence, it is con cl uded that the Pintner Verbal 
Test would be of some aid in predictive work when used with 
other information. 
(5) The relationship between the Pintner Non-Language 
Test scores and the grade-point averages of the business ed-
u cation group~ as indicated by the correlation coefficients, 
was lower on an average than the relationship obtained when 
using any of the other prognostic measures in the study. Of 
the four correlations computed, only two were significant at 
t he 1 per cent level of confidence. Correlation coefficients 
. ' 
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ranged from .186 with a forecasting efficiency of only 1.8 
per cent to .409 with a forecasting efficiency of 8.7 per 
cent. From these results, it is c~ncluded that this test did 
not appear to b e of much value in aiding the gu i dance counselor 
in prognostic work in business education curriculums. This 
seems especially true when the other instrument in the study 
purporting to measure general intelligence shows a much higher 
r elationship with the achievement data than does this test. 
(6) The relationships petween the composite test scores 
and the grade-point averages o.f the business e du ca tion group s 
were above the general average found in this study. The cor-
relation coefficients of one or another of the individual 
tests used in the study, however, were higher than were the 
correlation co efficients for t hi s"composit e test" . when cor-
related with the various business education groups. The 
coefficients obtained between the "composite test 11 and the 
grade-point averages of the bus ine ss education groups ranged 
fr om . 411 with a forecasting effi ciency of 8 .. 6 . per cent to 
.616 with a forecasting _ efficiency of 21.2 per cent . In the 
light of this evidence, it seems that the composite test 
score as determined in the study would not be worth the extra 
eff ort to obtain for use in predictive work. The composite 
score use d , however, was the arbitrarily selected median of 
the four individual tests. By selecting proper weights it 
is likely tha t a composite score could be obtained that would 
show a much hi gher relationship to the achievement aa ta than 
has been shown in this study. 
CHAPTER VI 
RECOMMENDATIONS 
In the course of completing this study, the writer has 
become aware of the need for further knowledge and information 
of tests and test results for prognostic purposes--especially 
in the business education field. Specific research in this 
area is recommended as follows: 
(1) A study to determine the effectivenes s of other prog-
nostic measures for the prediction of over-·all success in the 
business education field. 
(2) A study to determine the predictive ability of the 
tests used in this study for over-all success in areas other 
than business education . 
(3) A study to determine the predictive ability of the 
tests used in this study for specific business education sub-
jec ts. 
(4) A study similar to this study with larger samples 
for the various business education curriculums being studied. 
(5) A study similar to this one with the data chosen from 
a wider ·area or from different selected areas. 
(6} A continuation of the present study to determine the 
maximum predictive ability of the tests used by statistically 
determining the best combinations or best· weighted combinations 
of test scores. 
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APPENDIX A 
SUBJECTS INCLUDED IN THE VARIOUS BUSINESS EDUCATI ON CURRICULUI'iS 
Bookkeeping 
lOth Year 
Engllsn 
Hi stm:. .. y 
Typewriting 
Bus ~ Arithmeti c 
A1,.. t or :tviusi c 
usiness 
11th Year 
English 
History 
Bookkeeping 
Office I·1achines 
'J.lypet-vri ting 
12th Yea1• 
Snglish 
History 
Law 
Bookkeeping 
(2. periods) 
AT 1'HE HIGH SCHOOL OF COHr-'IERCE, YOl:KERS, NE\v YORK 
Clerical 
English 
History 
Typewriting 
Bus ~ Arithmetic 
Art or Music 
Business 
:L:;nglish 
History 
Rec ord )'Ceeping 
Office Nachines 
Typev-1ri ting 
i.nglish 
History 
SpeedHriting 
Cl~rical Practice 
(2 periods) 
Curriculums 
Retailing 
English 
History 
Typewriting 
Bus . Arithmetic 
Commercial Art 
Business 
English 
History 
Bookkeeping or 
Record Keeping 
Intr . t o Retailing 
TypeHriting 
English 
History 
LaH 
Retail Selling 
(2 periods) 
Outside Store ~xp . 
(15 hrs ~ weekly) 
. Secretar>lal 
English 
History 
Typewriting 
Bus . Arithmetic 
Stenography 
Businese. 
English 
History 
St enography 
Tl'•anscript 
Typet-Iri ting 
h;nglish 
History 
Lavl 
Secretarial Practice 
F:tling (1 term) 
Sec . Book. (1 term) 
REQUIRED: Health--1 period weekly1 Physical Education--2 or mol"e periods weekly 
ELECTIVE: Art , Music, Choir t Crafts,. Filing ... Dram~tics , Journalisn1 
+:-
-..J 
APPENDIX B 
FORN USED TO RECORD SUBJECTS AND MARKS 
YONKERS PUBLIC SCHOOL SYSTEM TESTING PROGRAM 
1D"'aa M'IJa - IIDtB M&DI1 allllllllll · • -- r 1 ~ 11 
... • lMaoJ.l 
Jaat ~ ftiit J ~ it~ 
t • -
• • 
--f.- - -
3-
• I 1_41 
·;-T;J, ' ·r- -s (!.__]\.. 
~ 
. . - : -
' , I 
~--
I I 1 
• . - ~~ 
' 
- ~ -· ·-- I I l 
- I f l r--~ .. · I I 
I i ' I I l -· 
6.:.-•- I 
r,. 
~-  
+:-
CD 
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APPENDIX C 
FORI-1 USED TO RECORD TEST SCORES 
YONKERS PUBLIC SCHOOL SYSTEM TESTING PROGRAM 
trlntcd in U.S. A. POWERS-3892 
"Stanford: Language Art!'. 
Score 
.. Test 1 
• 2 __ _ 
3 
4 
: Average __ _ 
-
N 
Stanford: Arithmetic 
: 'fest 1 
.. 
; 2 
:Average 
. 
-
;rintner Verbal 
~ Test 1 
: :·-- rJ 
N 
.. 4 
N 
. 
N 
... 
5 
N 6 . 
N 
.. 
7 w 
-0 
.. 8 __ 
~edian _ _ _ 
~intner Non-Laneuage 
" 
; Test 1 
.. 2_ ... 
.. 
. 3 .. 
IQ 
~ 
.. 
.. 4 0 
~ 5 
.. 
N 
.. 6 
.. 
~edian 
. 
. 
t:d 
:::;· 
~ 
0.. 
I» 
.... 
(b 
.., 
s 
...... 
c.o 
,j:>.. 
1\:1 
GJ 
0 
[XI 
. 
r.n 
~ 
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APPENDIX D 
DUROST-WALKER _ 
CORRELATION 
CHART 
For Machine or Hand 
Computation 
BY WALTER N. DuRosT, PH.D. 
Form~rly R~uarch A11istant 
Institut~ of School Expn:imtntation 
T~ach~rs Colltgt 
Columbia Unif!trJity 
AND HELEN M. WALKER, PH.D. 
Auociatt Profusor of Education 
T~achtrs Coll~g~ 
Columbia Unifltrsity 
WORLD BOOK COMPANY 
Yonkers-on-Hudson, New York 
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DllROST~WALKER CORRELATION CHART I 
FOR MACHINE OR HAND COMPUTATION 
Srudy Da~------------
Subjed:.s Computer-----
Variable, X Variable, Y -----
Lx Ly X 0 Y0 N 
YN Mx=Xo+l./; - My=Y!I+Ly~ ---·1 
<Tx = lxOX <Ty = lyCJY r:xy = ___ _ 
CHECKS ls~ EXY l 
IY Sy bSy-x f~ 
HIX C+lSx d(+)l:X ~
(=)I(Y-X) e ,O - ----
2Sy+N 2Sx+N 2Sy-x+N ___ _ 
HIY +N H .EX +N Hl:(Y-X)+N ___ __.___ 
(=) IY2+ N (=) l:X2+ N (=)I(Y-xf+N---:-----'----
I 
[t¥2 +N]t(.De+N]-[2IXY+N]=[.t(Y-X?+N] D [I.Y2+N] -[:EY+N]2 = (J'; 
[~+N]- [IX-t-N]2 = c:r_: 
[I(Y-xf+NJ-(I(Y-X)+N]2 = <Ty-x c2 cl Fy-:X ~ FY-:X ~ c2 ,, I 
---- - ~ >.. (+) (+) (+) (-) (-) (-) -
20 - --- - cr; {.+) _______ _!] 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
l 
~(Y-X)' 0 
Sy-x 
-
---- -(-) 
:Y+01-CJ'y,x=htNum. =(-..._) _ _ 
..J o-,1 ..J <r§ =lst.Dc.n. : 
r - lst.Num.. -------, XY - l5t, Den.. 
IXY-.t)C(IY+ N)= 2DdNum. __ _ 
Wifd';¥ =2nd Den.-----
d r, 2ndNum. -------~ 
' XT= 2ndDc.n. 
r 
Correlation Ratio: 
((N-N)-(IYi-N)2) + O'y = ll~x 
[ - ]7_= ' 
l:{y-x)L_j 
((Bi-N)-(l;X7N)2]+<J'i= T)~ 
crj-x 
+ . ~(Y-X} - ~(Y-X) ;:: l:(Y-X) [ - J+-=--
1 1-1 I= I I 
Sy-x + Sy-x = Sv-x + -I 1+,---l --1=1 I 
llYX 
TlxY 
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WORK SHEET 
N ______ _ 
a L:f-------'--
bSy _____ _ 
zb ZSy------
ctX _____ _ 
dSx------
zdZSx--------
el:(Y-X) ___ _ 
Sy-x---~­
if 2Sy-x-----
!l r,x.y _____ _ 
YN ____ _ 
h t"r1N-----:---
h2 (ti'/N)2 ____ _ 
i 2SyjN _______ __ 
j DSIN-----
i2 (!XjN?----
k 2SxfN ___ _ 
l 1:(Y-:XJ/N---
l2 (r.(Y-X)/N] 2___,..--
m 2Sy-x/N ____ _ 
2!1 2!XY_____ n 2r.XYjN _____ _ 
.,..-------
i-h-o ____ _ k-j=p-----
m-l•tt---- o+p-n=r-----0 
O'f=o-h2 ___ _ C1] = p -}2. ____ _ 
cr;-x ·z-l 'J. ----
. Cff+ o;i- C1j}-x= lst Num.. ---------
?...Jo:i ..JO'g = lst.pcn. ---------
_ 1st. rxv ____ _, 
,1-c(h) =2nd Num. 
N..Jay CTl • 2nd De.n. 
2nd rxv -------------1 
Correlation.Ratao 
A~N=s __________ B+N=t ____ _ 
-=-s-.:...;-h;--2 2 
-cr; =TJYX- --
.l::.i!- - .,., 7. 
0:2 - XY----
:X 
T)vx=-----
"lxv=-----
